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(57) ABSTRACT 
A valve for regulating the pressure of a gas flow in a duct 
according to two pressure levels includes a gate whose posi 
tion is controlled by an actuator with two chambers and a first 
control means with a first set point pressure P1 making it 
possible to position the gate in a first regulated position by 
comparing a pressure P downstream of the gate and the first 
set point pressure P1. The valve further includes a second 
control means with a second set point pressure P2 making it 
possible to position the gate in a second regulated position by 
comparing the pressure P downstream of the gate and the 
second set point pressure P2 and permutation means for mak 
ing the first control means or the second control means com 
municate alternately with one of the chambers of the actuator. 
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1. 

DUAL REGULATION LEVEL VALVE AND 
DE-CING DEVICE FOR AN AIR NLET OF 

AN AIRCRAFT ENGINENACELLE 
NCORPORATING SAD VALVE 

FIELD OF INVENTION 

The present invention relates to a dual regulation level 
valve and to a de-icing device for an air inlet of an aircraft 
engine nacelle incorporating said valve. 
The present invention relates more particularly to the 

engine nacelles that incorporate a de-icing device of pneu 
matic type, using hot air taken from the compressor of the 
motorization which can be injected at the air inlet and more 
particularly brought into contact with the internal wall of the 
air inlet. 

10 

15 

BACKGROUND OF THE INVENTION 

2O 
As is known, a propulsive assembly of an aircraft com 

prises an engine nacelle in which a motorization is arranged 
Substantially concentrically. The engine nacelle comprises, at 
the front, an air inlet which is extended inside the engine 
nacelle by a duct for channeling the air towards the motoriza- 25 
tion. 

In certain conditions, frost or ice can tend to form at the air 
inlet. This formation of frost or ice must be limited in order to 
avoid having blocks of ice ingested by the motorization and 
damaging it. To this end, the engine nacelle comprises a 30 
de-icing device. Hereinafter in the description, the term “de 
icing covers both treating frost and ice. 

According to an embodiment known from the documents 
FR-2.813.581 and U.S. Pat. No. 6,443,395, illustrated in FIG. 
1, an engine nacelle 10 comprises, inside, a partition called 35 
front frame 12 which delimits, with the airinlet 14, an annular 
duct 16 which is also called “D-duct” which extends over the 
entire circumference of the engine nacelle and which has an 
approximately D-shaped section. 

This duct 16 comprises a hot air supply with at least one 40 
orifice 18 and one exhaust 20 for discharging the cooled air 
used for the de-icing. 

The hot air is taken at an outlet 24 of a compressor stage of 
the motorization 22 and the hot air Supply comprises a pipe 
line 26 for routing it to the orifice 18. This pipeline 26 com- 45 
prises pressure measuring means 28 and means for regulating 
the pressure in order to deliver the requisite quantity of hot air 
at the orifice 18. 
A motorization 22 comprises a plurality of outlets 24, 24', 

24", each having a pressure/temperature pairing that is differ- 50 
ent from the others. The outlet 24 is chosen by establishing a 
trade-off between the hot air requirements for the de-icing 
and the structural and thermal capabilities of the air inlet 14. 
Thus, the air flow taken must have a high pressure and tem 
perature to ensure effective de-icing. Conversely, an exces- 55 
sively high temperature and/or pressure can damage the air 
inlet which is generally produced from composite materials. 
The means for regulating the pressure comprise a first 

pressure regulation valve 30 and a pressure regulation and 
stop valve 32. 60 
The pressure regulation valve is controlled by a solenoid 

and can occupy two positions, a fully open position and a 
regulated position. This valve 30 is regulated pneumatically 
with a single pressure level. 

The pressure regulation and stop valve 32 is controlled by 65 
two Solenoids and can occupy three positions, a fully open 
position, a regulated position and a closed position. This valve 

2 
32 is regulated pneumatically with a single pressure level 
identical to that of the pressure regulation valve 30. 

In the absence of any electrical signal, the pressure regu 
lation and stop valve 32 occupies the fully open position 
whereas the regulation Valve occupies the regulated position. 

FIG. 2 schematically shows a pressure regulation and stop 
valve 32. The latter comprises a shutter 34 of butterfly type 
pivoting in the pipeline 26, which can, by pivoting about a 
rotation axis 36, occupy three positions, a fully open position 
(solid line), a regulated position and a closed position (broken 
lines). 
The flow circulating in the pipeline 26 has a pressure P. 

upstream of the shutter 34 and a pressure P downstream of 
the shutter 34. 
The position of this shutter 34 is subjected to a rod of a 

piston 38 of an actuator 40 of pneumatic type which com 
prises two chambers separated by the piston, a control cham 
ber 42 with a pressure P and a head chamber 44 with a 
pressure P. When the volume of the control chamber 42 
increases, the rod of the piston provokes the rotation of the 
shutter 34 to the fully open position. When the volume of the 
control chamber 42 decreases, the rod of the piston provokes 
the rotation of the shutter 34 towards the closed position. 
The control chamber 42 comprises a spring 45 which tends 

to increase the volume of said chamber 42 and therefore to 
provoke the full opening of the shutter 34 when P and P, are 
identical. 
A duct 46 extends from a tap arranged upstream of the 

shutter 34 to the head chamber 44. 
A duct 48 extends from a tap arranged upstream of the 

shutter to the control chamber 42. 
Each duct 46, 48 comprises a pressure reducer 46R and 

48R. 
The duct 48 comprises a first valve 50 which can occupy 

two states, passing or blocked, controlled by a first Solenoid 
52. By default, the first valve 50 is in the passing state. In the 
absence of a signal, the first solenoid 52 is deactivated and the 
first valve 50 is in the passing state. The shutter 34 can be in 
the regulated or fully open position depending on the pressure 
difference between P, and P. 
On reception of a signal S1, the first solenoid 52 is acti 

vated, provoking the change of state of the first valve 50 to the 
blocked state. In this case, the shutter 34 occupies the closed 
position since the control chamber is not pressurized. 
The duct 48 comprises a coupling with a duct 54 linked to 

a control means 56 with a set point pressure. This control 
means 56 makes it possible to compare the downstream pres 
Sure P to a set point pressure and to adjust the pressure P as 
a function of this comparison in order to position the shutter 
34 in the regulated position. This control means 56 can be 
activated or deactivated using a second solenoid 58. 

According to one embodiment, the control means 56 com 
prises a reserve 60 linked to the duct 54 with an exhaust 62 
and a so-called pilot actuator 64 comprising a piston 66 whose 
rod controls the exhaust 62. The pilot 62 comprises two 
chambers, a first chamber 68 containing a spring 70 and a 
second chamber 72 linked by a duct 74 to a tap 76 provided 
downstream of the shutter 34. When the pressure P exerts on 
the piston 66 a force less than that exerted by the spring 70, the 
rod of the piston 66 tends to keep the exhaust 62 in the closed 
state. On the other hand, when the pressure P exerts a force 
greater than that exerted by the spring 70, the rod of the piston 
66 opens the exhaust 62 which tends to lower the pressure P. 
of the control chamber and to move the shutter 34 towards the 
closed position. 
A balance applies when the pressure P is equal to the set 

point pressure and the shutter occupies the regulated position. 
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To activate or deactivate the control means 56, the duct 74 
comprises a second valve 78 which can occupy two states, 
passing or blocked, controlled by the second solenoid 58. In 
the absence of a signal, the second solenoid 58 is deactivated 
and the second valve 78 is in the blocked state. In this case, the 5 
control means 56 is deactivated and, if the first solenoid 52 is 
deactivated, the shutter 34 is in the fully open position. 
On reception of a signal S2, the second Solenoid is acti 

vated and the second valve 78 is in the passing state. In this 
case, the control means 56 is activated and, if the first solenoid 
52 is deactivated, the shutter 34 is in the regulated position. 

Thus, according to the embodiment described above, in the 
absence of a signal S1 and S2, the shutter is in the fully open 
position. On reception of the signal S1, the shutter is in the 
closed position. On reception of the signal S2, the shutter is in 
the regulated position. 

According to the prior art, the pressure regulation and stop 
valve 32 allows a single regulation level with a set point 
pressure which is a function of the characteristics of the 20 
spring 70, of the volume of the reserve 60 and/or of the 
exhaust 62. 

This type of regulation provides the following advantages: 
a simple control logic which depends solely on the recep 

tion or non-reception of a signal, 25 
a regulation control that is simple by virtue of the absence 

of a servo control loop in the manner of an electrohy 
draulic servo valve, 

high reliability because of the small number of elements, 
safe operation for ensuring anti-icing efficiency, the shutter 30 
34 being in the fully open position by default. 

Even though it comprises many advantages, this type of 
regulation cannot be fully satisfactory because the regulation 
can work only according to a single pressure level. 

Thus, in certain circumstances, for example for certain 35 
motorizations, it is not possible to establish a trade-off for all 
the flight phases, with a single regulation level, between the 
de-icing efficiency and the maximum temperature and pres 
sure that can be accepted by the air inlet. 

For other hot air requirements of the aircraft, such as, for 40 
example, conditioned air for the cabin, the hot air flow taken 
at the motorization must be regulated more flexibly, accord 
ing to a number of regulation levels. 

To achieve this objective, a first solution consists in using at 
least two hot air outlets 24, 24' of the motorization, the two 45 
outlets being connected alternately as a function of the flight 
phases and/or of the outside conditions. This solution is not 
fully satisfactory because it leads to a further increase in the 
complexity of the architecture in the motorization environ 
ment. 50 

A second solution would be to use an exchanger in order to 
modify at least one of the parameters (pressure/temperature) 
of the regulated airflow. However, this solution is relatively 
costly and complex, and results in increasing the embedded 
weight. 55 

Finally, a third solution would be to use an electrohydraulic 
servo valve which makes it possible to control a hydraulic 
pressure (and therefore a degree of opening of the shutter) 
proportionally as a function of an electrical signal. This solu 
tion is not fully satisfactory because it leads to an increase in 60 
the complexity of the control logic and the servo control. 

10 

15 

SUMMARY 

Various aspects of the present invention aim to remedy the 65 
drawbacks of the prior art by proposing a regulation valve 
according to two pressure levels which retains the advantages 

4 
provided by the pressure regulation and stop valve of the prior 
art, namely a reliable and safe device, of simple design, with 
a simple control logic. 
To this end, an embodiment of the invention is a valve for 

regulating the pressure of a gas flow in a pipeline according to 
two pressure levels, said valve comprising a gate arranged in 
said pipeline, the position of which is controlled by an actua 
tor with two chambers. 

According to an embodiment of the invention, the valve 
comprises two control means, a first control means with a first 
set point pressure P1 making it possible to position the gate in 
a first regulated position by comparing a pressure P down 
stream of the gate and the first set point pressure P1, and a 
second control means with a second set point pressure P2 
making it possible to position the gate in a second regulated 
position by comparing the pressure P downstream of the 
gate and the second set point pressure P2, and permutation 
means for making the first control means or the second con 
trol means communicate alternately with one of the chambers 
of the actuator. 

In a particular embodiment, the permutation means com 
prise a first distributor which can occupy two states, and a first 
control for positioning the first distributor in one or other of 
the states, the first distributor comprising, on the one hand, a 
first inlet and a second inlet, and, on the other hand, a first 
outlet and a second outlet, the first and second inlets commu 
nicating respectively with the first and second outlets in the 
first state, and the first and second inlets communicating 
respectively with the second and first outlets in the second 
State. 

Advantageously, the first control comprises a Solenoid 
which can occupy two states, a deactivated state in the 
absence of a signal corresponding to the second state of the 
first distributor and an activated State on reception of a signal 
S1 corresponding to the first state of the first distributor. 
More advantageously, the permutation means comprise a 

return means making it possible to keep the first distributor in 
the second state, the second control means communicating 
with the chamber of the actuator for which the volume 
increase provokes the movement of the gate towards a fully 
open position. 
The pressure regulation valve according to an embodiment 

of the invention can also have some of the following features, 
taken individually or in combination: 

the actuator comprises a spring which tends to keep the 
gate in the fully open position; 

each chamber of the actuator is linked by a duct to a tap 
provided on the pipeline upstream of the gate. 

Advantageously, the first control means comprises a 
reserve with an exhaust and an actuator comprising a piston 
whose rod controls the exhaust, the actuator comprising two 
chambers, a first chamber containing a spring and a second 
chamber linked by a duct to a tap provided downstream of the 
gate. 

According to a first variant, the second control means com 
prises a reserve with an exhaust and an actuator comprising a 
piston whose rod controls the exhaust, the actuator compris 
ing two chambers, a first chamber containing a spring and a 
second chamber linked by a duct to a tap provided down 
stream of the gate, said reserve, said exhaust and said actuator 
being distinct from those of the first control means. 

According to a second variant, the second control means 
comprises a reserve with an exhaust controlled by the actuator 
of the first control means, said reserve and said exhaust being 
distinct from those of the first control means. 

In a preferred embodiment, the permutation means com 
prise two outlets and the valve comprises means making it 
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possible to make either the two outlets of the permutation 
means communicate with the two chambers of the actuator, or 
a single outlet communicate with one of the two chambers. 
This preferred embodiment makes it possible to position the 
gate in a position in which it fully closes the pipeline. Con 
sequently, the regulation valve can then be qualified as pres 
Sure regulation and stop valve. Advantageously, this pressure 
regulation and stop valve is such that the first set point pres 
sure P1 is less than the second set point pressure P2 and the 
second control means is linked to the chamber of the actuator 
for which the volume increase provokes the movement of the 
gate towards a fully open position. 

According to one embodiment, the pressure regulation and 
stop valve comprises a second distributor that can occupy two 
states, and a second control for positioning the second dis 
tributor in one of the two states, the two outlets of the permu 
tation means communicating with the two chambers of the 
actuator in the first state, a single outlet communicating with 
one of the two chambers in the second state. 
The pressure regulation and stop valve can also have some 

of the following features, taken individually or in combina 
tion: 

the second control comprises a Solenoid that can occupy 
two states, a deactivated State in the absence of a signal 
corresponding to the first state of the second distributor and an 
activated State on reception of a signal S2 corresponding to 
the second state of the second distributor; 

the valve comprises a return means making it possible to 
keep the second distributor in the first state. 
The invention also relates to a de-icing device for an air 

inlet of an aircraft engine nacelle comprising a pressure regu 
lation valve or a pressure regulation and stop valve as men 
tioned previously. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages will become apparent from 
the following description of the invention, given purely as an 
example, in light of the appended drawings in which: 

FIG. 1 is a schematic representation of a part of an engine 
nacelle of an aircraft according to the prior art, 

FIG. 2 is a diagram of a pressure regulation and stop valve 
according to the prior art, 

FIG. 3 is a diagram of a pressure regulation and stop valve 
according to a first embodiment of the invention, 

FIGS. 4A to 4D are diagrams illustrating the different 
states of the distributors corresponding respectively to fully 
closed, open, regulated according to a first pressure and regu 
lated according to a second pressure positions, and 

FIG. 5 is a diagram of a pressure regulation and stop valve 
according to another embodiment of the invention. 

DETAILED DESCRIPTION 

FIGS. 3 and 5 show a pressure regulation and stop valve 
100 provided in a pipeline 102 for routing a gas flow. 

This valve is included in a de-icing device of an air inlet of 
an aircraft engine nacelle whose other elements can be iden 
tical to those of the prior art. Consequently, they are no longer 
described. 
As for the prior art, the valve 100 comprises a gate 104 

arranged in the pipeline 102, such as a shutter of butterfly type 
which can pivot about a rotation axis 106. 

The flow circulating in the pipeline 102 has an upstream 
pressure P, upstream of the gate 104 and a downstream 
pressure P downstream of the gate 104. 
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6 
The gate 104 is subjected to a rod of a piston 108 of an 

actuator 110 of pneumatic type which comprises two cham 
bers separated by the piston, a control chamber 112 with a 
pressure P and a head chamber 114 with a pressure P. When 
the volume of the control chamber 112 increases, the rod of 
the piston 108 provokes a movement of the gate 104 towards 
a fully open position. When the volume of the control cham 
ber 112 decreases, the rod of the piston 108 provokes a move 
ment of the gate 104 towards a closed position. 
The control chamber 112 comprises a spring 115 which 

tends to increase the volume of said chamber 112 and conse 
quently keep the gate in the fully open position. 
A duct 116 extends from a tap arranged on the pipeline 

upstream of the gate 104 to the head chamber 114. 
A duct 118 extends from a tap arranged on the pipeline 

upstream of the gate 104 to the control chamber 112. 
Each duct 116, 118 comprises a pressure reducer 116R and 

118R. 
The valve 100 comprises a first control means 120 with a 

first set point pressure P1 which communicates with one of 
the two chambers 112, 114, in this case the control chamber 
112, in order to modify the position of the gate 104 by com 
paring the downstream pressure Pav and the first set point 
pressure P1. 

According to one embodiment, the first control means 120 
comprises a reserve 122 with an exhaust 124 and an actuator, 
called pilot 126, comprising a piston 128 whose rod controls 
the exhaust 124. The pilot 126 comprises two chambers, a 
first chamber 130 containing a spring 132 and a second cham 
ber 134 linked by a duct 136 to a tap 138 provided down 
stream of the gate 104. When the pressure P exerts on the 
piston 128a force less than that exerted by the spring 132, the 
rod of the piston 128 tends to keep the exhaust 124 in the 
closed state. On the other hand, when the pressure P exerts 
a force greater than that exerted by the spring 132, the rod of 
the piston 128 opens the exhaust 124. 

According to the invention, the valve 100 comprises a 
second control means 140 with a second set point pressure P2. 
This control means 140 makes it possible to modify the posi 
tion of the gate 104 by comparing the downstream pressure 
P and the second set point pressure P2. In addition, the valve 
100 comprises permutation means 142 for making the first 
control means 120 or the second control means 140 commu 
nicate alternately with the control chamber 112 of the actua 
tor 110 used to control the shutter 104. 

According to this configuration, it is possible to position 
the gate in a first regulated position Pr1 when the control 
chamber is linked to the first control means 120 with a first 
pressure level P1, and in a second regulated position Pr2 when 
the control chamber is linked to the second control means 140 
with a second pressure level P2. 

Preferably, the permutation means 142 comprise a first 
distributor 144 which can occupy two states, a first state 
(FIGS. 3, 4A, 4C and 5) in which the first control means 120 
communicates with the control chamber 112 and a second 
state (FIGS. 4B and 4D) in which the second control means 
140 communicates with the control chamber 112, and a first 
control 146 for positioning the first distributor 144 in one or 
other of the states. 

According to one embodiment, the first control 146 takes 
the form of a Solenoid that can occupy two states, a deacti 
vated State in the absence of a signal and an activated signal on 
reception of a signal S1. When the solenoid is activated, the 
first distributor 144 is in the first state and the first control 
means 120 communicates with the control chamber 112. 

Preferably, the permutation means 142 comprises a return 
means 148 Such as a draw spring making it possible to keep 
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the first distributor 144 in the second state, the second control 
means 140 communicating with the control chamber 112. 

According to a preferred embodiment, the permutation 
means 142 can occupy two states, a first state in which the first 
control means 120 communicates with the control chamber 
112 and the second control means 140 communicates with the 
head chamber 114, and a second state in which the first 
control means 120 communicates with the head chamber 114 
and the second control means 140 communicates with the 
control chamber 112. The permutation means 142 comprise 
two inlets, a first inlet En1 linked to the first control means 
120 and a second inlet En2 linked to the second control means 
140, as well as two outlets, a first outlet Sol and a second 
outlet So2, the inlets En1 and En2 communicating respec 
tively with the outlets Sol and So2 in the first state, and the 
inlets En1 and En2 communicating respectively with the out 
lets So2 and Sol in the second state (see FIG. 4A). 

In addition, the valve 100 comprises means 150 making it 
possible to make either the two outlets of the permutation 
means 142 communicate with the control chamber 112 and 
the head chamber 114, or a single outlet communicate with 
the control chamber 112 or the head chamber 114. 

This preferred embodiment makes it possible for the valve 
100 to position the gate 104 in four positions, a fully open 
position P., a fully closed position Paa first regulated position 
P, (angularly variable as a function of the upstream pressure 
Pam) with a pressure level P1 and a second regulated position 
P, (angularly variable as a function of the upstream pressure 
Pam) with a pressure level P2. 

According to one embodiment, the pressure level P1 of the 
first control means 120 is less than the pressure level P2 of the 
second control means 140. 

According to one embodiment, the means 150 comprise a 
second distributor 152 that can occupy two states, a first state 
in which the outlets Sol and So2 of the permutation means 
142 communicate respectively with the control chamber 112 
and the head chamber 114, and a second state in which only 
the outlet Sol of the permutation means 142 communicates 
with the control chamber 112, as well as a second control 154 
for positioning the second distributor 152 either in the first 
state or in the second state. 

According to one embodiment, the second control 154 
takes the form of a solenoid that can occupy two states, a 
deactivated State in the absence of a signal and an activated 
state on reception of a signal S2. When the solenoid is acti 
vated, the second distributor 152 is in the second state and 
only the outlet Sol of the permutation means 142 communi 
cates with the control chamber 112. 

Preferably, a return means 156 such as a compression 
spring makes it possible to keep the second distributor 152 in 
the first state. 

The principle of operation of the valve is described with 
respect to FIGS. 4A to 4D. 

In the absence of a signal S1, S2, the permutation means 
142 and the means 150 are respectively in the second state and 
in the first state, as illustrated in FIG. 4B. In this case, the first 
control means 120 communicates with the head chamber 114 
and the second control means 140 communicates with the 
control chamber 112. Since the force exerted by the pressure 
level P1 is well below the forces exerted by the pressure level 
P2 and the spring 115, the gate 104 tends to open. When the 
gate 104 is fully open, its fully open state is maintained by an 
exhaust 124 of the first control means 120 which is larger than 
the exhaust 124' of the second control means 140 when the 
two control means 120 and 140 are fully supplied with down 
stream pressure Pav by the ducts 136 and 136'. 
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8 
On reception of a signal S1 and in the absence of a signal 

S2, as illustrated in FIG. 4A, the permutation means 142 and 
the means 150 are in the first state. In this case, the first control 
means 120 communicates with the control chamber 112 and 
the second control means 140 communicates with the head 
chamber 114. Since the pressure level P1 is much lower than 
the pressure level P2, the gate 104 tends to close. The closed 
position is maintained by virtue of the pressure difference 
obtained by virtue of the reducers 116R and 118R and/or by 
virtue of an exhaust 124 of the first control means 120 which 
is larger than the exhaust 124 of the second control means 
140 when the two control means are no longer supplied by the 
ducts 136 and 136', the gate 104 being fully closed and the 
downstream pressure P being Zero. In order to ensure a good 
closure dynamic, it is necessary for the sum of the forces 
exerted by the pressure level P1 and the spring 115 to be lower 
than the force exerted by the pressure P2. 
On reception of a signal S2 and in the absence of a signal 

S1, as illustrated in FIG. 4D, the permutation means 142 and 
the means 150 are in the second state. In this case, only the 
second control means 140 communicates with the control 
chamber 112 and the gate 104 occupies the regulated position 
P, according to the second pressure level P2. 
On reception of a signal S1 and of a signal S2, as illustrated 

in FIG. 4C, the permutation means 142 and the means 150 are 
respectively in the first state and in the second state. In this 
case, only the first control means 120 communicates with the 
control chamber 112 and the gate 104 occupies the regulated 
position P, according to the first pressure level P1. 

Since the pressure level P1 is still well below the pressure 
level P2, the regulated position P, corresponds to a control 
chamber 112 that is little pressurized and therefore to a low 
regulation level. Thus, P, corresponds to the low regulation 
threshold and P, to the high regulation threshold. 
As compared to the prior art, the valve according to an 

embodiment of the invention provides the following advan 
tages: 

a simple control logic which depends solely on of the 
reception or non-reception of a signal, 

a regulation control that is simple by virtue of the absence 
of a servo control loop in the manner of an electrohy 
draulic servo valve, 

high reliability because of the small number of elements, 
safe operation, the shutter 34 being in the fully open posi 

tion by default. 
In addition to the advantages listed above, the valve accord 

ing to an embodiment of the invention allows for a regulation 
dependent on two pressure levels, which makes it possible to 
obtainabetter trade-off between the efficiency of the de-icing 
function and the maximum temperature and pressure that can 
be accepted by the air inletirrespective of flight phases and/or 
external conditions. 

Different solutions can be envisaged for the control means 
120 and 140. 

According to a first embodiment illustrated in FIG. 3, the 
control means 120 and 140 are independent and distinct. 
As previously described, the first control means 120 com 

prises a reserve 122 with an exhaust 124 as well as an actuator, 
called pilot, 126 comprising a piston 128 whose rod controls 
the exhaust 124. The pilot 126 comprises two chambers, a 
first chamber 130 containing a spring 132 and a second cham 
ber 134 linked by a duct 136 to a tap 138 provided down 
stream of the gate 104. 
The pressure level P1 depends on the characteristics of the 

spring 132, of the exhaust 124 and/or of the reserve 122. 
In addition, the second control means 140 comprises a 

reserve 122" with an exhaust 124' as well as an actuator, called 
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pilot, 126' comprising a piston 128' whose rod controls the 
exhaust 124'. The pilot 126 comprises two chambers, a first 
chamber 130' containing a spring 132 and a second chamber 
134 linked by a duct 136' to a tap provided downstream of the 
gate 104, and it is possible for this tap to be the same as the tap 
138. 
The pressure level P2 depends on the characteristics of the 

spring 132', of the exhaust 124' and/or of the reserve 122". 
According to another embodiment illustrated in FIG. 5, the 

control means 120 and 140 can have common elements. 
According to this embodiment, the control means 120 and 
140 respectively comprise reserves 122, 122" and exhausts 
124, 124 that are distinct. They comprise, in common, a 
single actuator, called pilot, 126 with a piston 128 whose rod 
controls the two exhausts 124 and 124', the pilot 126 com 
prising two chambers, a first chamber 130 containing a spring 
132 and a second chamber 134 linked by a duct 136 to a tap 
138 provided downstream of the gate 104. 

According to this embodiment, the pressure level P1 
depends on the characteristics of the exhaust 124 and/or of the 
reserve 122, and the pressure level P2 depends on the char 
acteristics of the exhaust 124' and/or of the reserve 122". 
The embodiment illustrated in FIG.5 makes it possible to 

reduce the number of parts compared to the embodiment 
illustrated in FIG. 3 and therefore increase the reliability of 
the pressure regulation and stop valve 100. 

The invention claimed is: 
1. A valve for regulating the pressure of a gas flow in a 

pipeline according to first and second pressure levels, said 
valve comprising: 

a gate arranged in said pipeline, the position of which gate 
is controlled by an actuator comprising first and second 
chambers; 

a first control means with a first set point pressure P1 
making it possible to position the gate in a first regulated 
position by comparing a pressure P downstream of the 
gate and the first set point pressure P1; 

a second control means with a second set point pressure P2 
making it possible to position the gate in a second regu 
lated position by comparing the pressure P down 
stream of the gate and the second set point pressure P2: 
and 

permutation means for making the first control means or 
the second control means communicate alternately with 
one of the first and second chambers of the actuator. 

2. The pressure regulation valve according to claim 1, 
wherein the permutation means comprises: 

a first distributor configured to assume first and second 
states; and 

a first control for positioning the first distributor in one or 
other of the first and second states, the first distributor 
comprising a first inlet and a second inlet, and a first 
outlet and a second outlet, the first and second inlets 
communicating respectively with the first and second 
outlets in the first state, and the first and second inlets 
communicating respectively with the second and first 
outlets in the second state. 

3. The pressure regulation valve according to claim 2, 
wherein the first control comprises a Solenoid configured to 
assume first and second states, the first state being a deacti 
vated State in the absence of a signal corresponding to the 
second state of the first distributor and the second state being 
an activated State on reception of a signal S1 corresponding to 
the first state of the first distributor. 

4. The pressure regulation valve according to claim 2, 
wherein the permutation means comprises: 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
a return means configured to keep the first distributor in the 

second state; 
a second control means communicating with the chamber 

of the actuator, for which the volume increase provokes 
the movement of the gate towards a fully open position. 

5. The pressure regulation valve according to claim 1, 
wherein the actuator comprises a spring configured to keep 
the gate in the fully open position. 

6. The pressure regulation valve according to claim 1, 
wherein each chamber of the actuator is linked by a duct to a 
tap provided on the pipeline upstream of the gate. 

7. The pressure regulation valve according to claim 1, 
wherein the first control means comprises: 

a reserve with an exhaust; and 
an actuator comprising a piston whose rod controls the 

exhaust, the actuator comprising first and second cham 
bers, the first chamber containing a spring and the sec 
ond chamber linked by a duct to a tap provided down 
stream of the gate. 

8. The pressure regulation valve according to claim 7. 
wherein the second control means comprises: 

a reserve with an exhaust; and 
an actuator comprising a piston whose rod controls the 

exhaust, the actuator comprising first and second cham 
bers, the first chamber containing a spring and the sec 
ond chamber linked by a duct to a tap provided down 
stream of the gate, said reserve, said exhaust and said 
actuator being distinct from those of the first control 
CaS. 

9. The pressure regulation valve according to claim 7. 
wherein the second control means comprises a reserve with 
an exhaust controlled by the actuator of the first control 
means, said reserve and said exhaust being distinct from those 
of the first control means. 

10. A pressure regulation and stop valve comprising: 
a gate arranged in said pipeline, the position of which gate 

is controlled by an actuator comprising first and second 
chambers; 

a first control means with a first set point pressure P1 
making it possible to position the gate in a first regulated 
position by comparing a pressure P downstream of the 
gate and the first set point pressure P1; 

a second control means with a second set point pressure P2 
making it possible to position the gate in a second regu 
lated position by comparing the pressure P down 
stream of the gate and the second set point pressure P2: 
and 

permutation means for making the first control means or 
the second control means communicate alternately with 
one of the first and second chambers of the actuator, 
wherein the permutation means comprises: 

first and second outlets; and 
wherein the valve comprises means configured to make 

either the first and second outlets of the permutation 
means communicate with the first and second chambers 
of the actuator, or one of the first and second outlets 
communicate with one of the first and second chambers. 

11. The pressure regulation and stop valve according to 
claim 10, wherein the first set point pressure P1 is less than the 
second set point pressure P2; and 

wherein the second control means is linked to the chamber 
of the actuator for which the volume increase provokes 
the movement of the gate towards a fully open position. 

12. The pressure regulation and stop valve according to 
claim 10, further comprising: 

a second distributor configured to assume first and second 
states; and 



US 9,341,280 B2 
11 

a second control for positioning the second distributor in 
one of the first and second states, the first and second 
outlets of the permutation means communicating with 
the first and second chambers of the actuator in the first 
state, and one of the first and second outlets communi 
cating with one of the first and second chambers in the 
second state. 

13. The pressure regulation and stop valve according to 
claim 12, wherein the second control comprises: 

a Solenoid configured to assume first and second states, the 
first state being a deactivated State in the absence of a 
signal corresponding to the first state of the second dis 
tributor and the second state being an activated State on 
reception of a signal S2 corresponding to the second 
state of the second distributor. 

14. The pressure regulation and stop valve according to 
claim 12, further comprises a return means configured to keep 
the second distributor in the first state. 

15. A device for de-icing an air inlet of an aircraft engine 
nacelle comprising a pressure regulation valve comprising: 

a gate arranged in said pipeline, the position of which gate 
is controlled by an actuator comprising first and second 
chambers; 

a first control means with a first set point pressure P1 
making it possible to position the gate in a first regulated 
position by comparing a pressure P downstream of the 
gate and the first set point pressure P1; 

a second control means with a second set point pressure P2 
making it possible to position the gate in a second regu 
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lated position by comparing the pressure P down 
stream of the gate and the second set point pressure P2: 
and 

permutation means for making the first control means or 
the second control means communicate alternately with 
one of the first and second chambers of the actuator 

or a pressure regulation and stop valve comprising: 
a gate arranged in said pipeline, the position of which gate 

is controlled by an actuator comprising first and second 
chambers; 

a first control means with a first set point pressure P1 
making it possible to position the gate in a first regulated 
position by comparing a pressure P downstream of the 
gate and the first set point pressure P1; 

a second control means with a second set point pressure P2 
making it possible to position the gate in a second regu 
lated position by comparing the pressure P down 
stream of the gate and the second set point pressure P2: 
and 

permutation means for making the first control means or 
the second control means communicate alternately with 
one of the first and second chambers of the actuator; 

wherein the permutation means comprises: 
first and second outlets; and 
wherein the valve comprises means configured to make 

either the first and second outlets of the permutation 
means communicate with the first and second chambers 
of the actuator, or one of the first and second outlets 
communicate with one of the first and second chambers. 

k k k k k 


